• In patients with need for assessment of left ventricular ejection fraction, cardiovascular magnetic resonance (CMR) provides an accurate and reproducible test for measuring left ventricular masses, volumes, and ejection fraction.
• Some common indications include:
o New onset heart failure o Cardiomyopathy o Acute myocardial infarction o Assessment for implantable cardioverter defibrillator o Evaluation of regurgitant valvular lesions
Description
• Able to be performed without contrast, a simple CMR exam to assess for left ventricular mass, volumes, and ejection fraction can be performed quickly in less than 10 minutes. Often using a series of short breath-holds, gated cardiac images are acquired over multiple phases of the cardiac cycle and reconstructed into a "cine" movie. Images are typically acquired volumetrically in short-axis through the entire left ventricle, as well as in long-axis views. Left ventricular ejection fraction is calculated using the Simpson's method of multiple disk-derived measurements. While left ventricular size and systolic function assessment may be performed alone, left ventricular cine images may also be combined with additional CMR imaging components like pharmacologic stress testing or late gadolinium enhancement to provide additional information such as ischemic burden, myocardial viability, or location of scar for cardiac resynchronization therapy planning.
WHY CMR (Specific Advantages)
• A standard CMR-derived left ventricular ejection fraction is calculated using volumetric coverage of the left ventricular chamber and is not dependent on geometric models, resulting in highly accurate and reproducible data of not just the ejection fraction but also left ventricular volumes and masses [1] [2] [3] [4] ; the diagnostic accuracy and reproducibility performance of CMR is superior to that of echocardiography. The low inter-and intraobserver variability of left ventricular ejection fraction calculation allows for confidence in comparison of serial studies.
• The procedure is non-invasive, involves no exposure to ionizing radiation, and can be easily performed without contrast.
• The issues of poor image quality due to poor echocardiographic windows is not an issue in CMR in which high quality images may be obtained in patients of diverse body habitussen.
• In patients with decreased left ventricular systolic function of unknown etiology, other components of a CMR exam may be helpful in elucidating the cause.
Evidence examples from the literature
• Bellenger and colleagues examined the reproducibility of CMR-derived left ventricular masses, volumes, and ejection fraction in 20 heart failure patients and 20 controls and compared them to published echocardiography values, finding that the use of CMR demonstrated low inter and intra-observer variability and significantly decreased the sample size number required to treat to see a 10-mL difference 5 .
• Joshi and colleagues demonstrated the potential clinical impact of using CMR to calculate ejection fraction when they compared ejection fraction calculated by CMR and by echocardiography in 52 patients undergoing assessment for implantable cardioverter defibrillator placement. CMR resulted in 11 of 52 (21%) and 5 of 52 (10%) of patients being reclassified from the echocardiographic-determined categories regarding implantable cardioverter debrillator eligibility at the ejection fraction thresholds of 35 and 30% respectively 3 . 
Contraindications

